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Abstract— The demand for internet connectivity continues to increase as most daily activities are now inseparable from network access, 

leading to the development of large-scale wireless infrastructures such as Wireless Mesh Networks (WMNs). As the number of home 

internet users grows, network traffic also increases, potentially causing congestion. TCP New Reno and TCP Westwood+ are two TCP 

variants designed to improve Quality of Service (QoS) in large wireless networks. This study evaluates the performance of both variants 

using a wireless mesh network modeled and simulated in NS-3. In Scenario 1, the WMN topology was successfully implemented, and 

both TCP variants were tested and compared. The results show that TCP Westwood+ achieved the highest average throughput, packet 

loss, and delay values, namely 1.82447 Mbit/s, 0.0391527%, and 160.899 ms, respectively. However, TCP New Reno demonstrated better 

jitter performance with the lowest value of 2.310563 ms on a 40-node network. In Scenario 2, two nodes requested FTP services using 

TCP and UDP. TCP New Reno showed better performance in packet loss, delay, and jitter, while TCP Westwood+ achieved the highest 

average throughput of 1.9983 Mbit/s on 40 nodes. 

Keywords— Congestion, NS-3, TCP New Reno, TCP Westwood+, Wireless Mesh Network, QoS. 

 

I. INTRODUCTION 

At present, various human activities cannot be separated 

from the internet network. Starting from downloading or 

uploading data, sending e-mails, streaming for work and study 

activities and so on. As a result of communication and 

information exchange today, users are very demanding on 

delivery speed, security, and also guarantees that the 

information reaches the recipient intact [1]. According to data 

from the Indonesian Internet Service Providers Association 

(APJII), as of February 2024, Indonesia's internet penetration 

rate touched 79.5%. Compared to the previous period, there 

was an increase of 1.4%. As of 2018, Indonesia's internet 

penetration reached 64.8%. Then sequentially, 73.7% in 2020, 

77.01% in 2022, and 78.19% in 2023 [2]. At present, human 

activities are kept secret from the Internet. As a result of the 

current communication and exchange of information [2], users 

demand very much the speed of shipping, security, and also the 

guarantee that information reaches the receiver intact [3]. On 

the other hand, when the development of Internet users in each 

home or offices increases, the amount of network traffic 

increases. The increase in the number of users in a access point 

leads to a compact or congestion of the network [4]. The 

research and development found an alternative network of 

wireless mesh network [5] which is the best wireless 

technology, may support applications. In [4] emitting 

substantial data deliveries, TCP algorithms have been 

developed to address frequent problems in the network of 

congestion or a slowing of the progress of data packets caused 

when a network is overloaded or overloaded [6]. There are 

several ways to prevent contamination, but they are not more 

effective than using the algorithm-control protocol (TCP) 

algorithm [7]. So on this new research titled "Tcp Westwood+ 

And New Reno Comparisons Analysis On The Wireless Mesh 

Network Using The Ns-3" to reduce the ns-3 connection in the 

network using TCP Westwood+ and new Reno types 

algorithms. The two TCP algorithms have significant 

differences in overcoming congestion, namely in the 

congestion control mechanism or in how to prevent excessive 

transfer-rate cuts when congestion occurs [8].The research 

methods to be used can be simulated with ns-3 software. Before 

conducting research on the influence of the number of users on 

the throughtput parameters and packet loss need to be run by a 

scenario design to be used in future simulations and other 

parameters.  

 

II. METHOD 

A. Research stages  

The first stage involves conducting a comprehensive 

literature study to identify relevant theories, methods, and 

related works. Next, research scenarios and simulation 

parameters are carefully designed according to the study 

objectives. After the scenarios are defined, the simulation 

process is executed using the NS-3 network simulator. The data 

obtained from the simulation results are then systematically 

compared with other TCP variants to evaluate performance 

differences. These comparisons focus on key Quality of Service 

(QoS) parameters such as throughput, delay, packet loss, and 

jitter. Finally, all analyzed results are synthesized to draw 

conclusions and provide a clear and comprehensive 
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understanding of the overall network performance and the 

effectiveness of each TCP variant. 

 

 

Figure 1.  Research stages 

 

Fig. 1 shows a diagram of the stage of research that will be 

done with the following explanation: 

1) The first stage is a literature study on the theory of 

TCP, network topology and parameters measured 

during simulation.  

2) The second stage analyzes the data, parameters, 

software, and hardware requirements needed in this 

research. 

3) The third stage installs the virtual box v7 which is 

used to run the Linux OS. if successful go to the 

next stage 

4) The fourth stage installs the Linux OS, namely 

ubuntu 20.04 LTS on the previously installed 

virtual box. if successful go to the next stage 

5) The fifth stage after installing ubuntu 20.04 is to 

install network simulator 3 which will be used for 

network simulators. if successful go to the next 

stage 

6) The sixth stage designs scenarios and parameters as 

in subchapter 3.5 simulation scenarios. 

7) The seventh stage of making a simulation program 

/ coding according to the predetermined scenario. 

8) The eighth stage runs the simulation 

program/coding on NS-3 in accordance with the 

predetermined scenario. 

9) The ninth stage gets the results of the simulation 

that has been run using the scenario that has been 

designed. If the test results are successful in the 

simulation, then proceed to the next process, 

namely retrieval of test data. But if the test results 

are considered a failure, then retesting the 

simulation process is carried out until the test 

results are successful and appropriate. 

10) The tenth stage takes or collects test data results.  

11) The eleventh stage analyzes the Westwood + and 

New Reno TCP algorithms from the simulation 

results. Each type of TCP comparison is sought 

which is better then compared between TCP types 

later according to the scenario.  

12) The twelfth stage creates graphs and tables to 

represent the test result data. 

13) The thirteenth stage makes conclusions from the 

results of research analysis and suggestions for 

further testing. Tools and Materials 

 
TABEL I 

HARDWARE 

 

No Nama Alat Keterangan 

1 Laptop Acer Swift 3 As the hardware to be used for 
simulations and report making 

 
TABEL II 

SOFTWARE 
 

  No Nama Alat Keterangan 

1 Oracle VM VirtualBox 7 As the vitual machine running the 

OS ubuntu 
2 Ubuntu 20.04 LTS As an operating system used to 

install ns-3 software 

3 Software NS-3 As the software which will be 
used for simulations during data 

testing 

4 Software NetAnim As software that displays tissue 
animation 

5 Software VSCode Software that will be used to 

authenticate a C++ language 

 

B. System planning 

The system block diagram refers to the formula of the 

problem, which is how the design diagram of the system solves 

the problem raised in research. Here is the topology diagram 

block to be used, as shown in Fig. 2. 
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Figure 2. Block diagram topologi 

 

The topology diagram block is divided into two sections, in 

which the first section represents a gateway and access point 

with an IP address distinguished by the second and connected 

by an LAN wire. On the second part is the noggin client. The 

second part is the user that requests the desired data to the first 

and differentiated also in the use of IP addresses and wirelessly 

access points. 

 

C. Simulation flow diagram 

 

 

Figure 3. Simulation flow diagram 

In Fig. 3 is a diagram of the flow of simulation with the 

following explanation: 

1. The first stage is running ns-3 software on 20.04 LTS 

2. The second stage conficates the parameters to be used 

for the simulation in table 3. 

3. The third stage determines a variability of TCP 

protocol between TCP New Reno or TCP Westwood. 

4. The fourth stage makes the nodes and topology to be 

used in the simulation. 

5. The fifth stage of the network type to be used on this 

research is a wireless network with ieee stands. 

802.11n by 5 Ghz frequency. 

6. The sixth stage identifies the IP address of a gateway, 

access point and user 

7. The seventh stage determines each node of mobility. 

8. The eighth stage is implementing a protocol transpot, 

that is, a transaction control protocol (TCP). 

9. The ninth stage runs a program on an ns-3 software 

that has designed the scenario. 

10. The tenth stage, whether the simulations are done has 

been successful. If the test results are successful then 

proceed to the next process of getting data from the 

simulation. But if the test results were deemed to be a 

failure then a reexamination was performed to phase 

two. 

11. The eleventh stage gets the results of simulations 

already run using a preconceived scenario. 

12. The twelfth stage of the simulation data analysis. 

 

D. Simulation scenario 

The scenario used will be equated to Table 3 simulation 

parameters, no parameters other than TCP variance on a 

wireless network so that the result can be compared to the TCP 

variance algorithm TCP Westwood+ and TCP New Reno. The 

scenario 1 is shown in Fig. 4. 

 

1) Scenario 1 

 

 

Figure 4. Block diagram of scenario 1 



Journal of Telecommunication Network (Jurnal Jaringan Telekomunikasi) Vol. 15, No. 1 (2025) 

E-ISSN: 2654-6531 P- ISSN: 2407-0807  76 

 

 

In simulation process using the TCP Westwood + and TCP 

New Reno protocols by designing simulation parameters that 

have been determined in Table 3, the application of ip addresses 

on each node and the delivery protocol, namely TCP. 

Simulation 1 will test with an initial experiment of 5 nodes then 

increase to 50 nodes with 1 client requesting a request to the 

source. Furthermore, observation and analysis of simulation 

result data in the form of xml and flowmonitor. 

 

2) Scenario 2 

 

 

Figure 5. Block diagram of scenario 2 

 

In the same way that scenario 2, pictured in Fig. 5, simulates 

scenario 1. With a difference of 2 clients requesting a request 

from 1 source. On client 1 of thequest using TCP protocol while 

client 2 use UDP. 

E. Testing parameters 

In this study there are several parameters to be applied to 

programming as follows Tabel 3 : 

 
TABEL III 

SIMULATION PARAMETERS 

 

Parameter Nilai 

Simulation Time 60s 

Data rate wireless 30 Mbps 
Bandwitdh bottleneck 5 Mbps 

Delay bottleneck 1 ms 

Packet size 1024 Mb 
Wifi channel type 802.11n 5 GHz 

Number of nodules 5,10, 20, 30, 40, dan 50 

 

III. RESULT AND DISCUSSION 

A. Design Result 

At the beginning of access point and gateway/server were 

specified at coordinates x=0, y=0 and z=0 and x=0.2, y=0 and 

z=0 so access point and the gateway/server were adjacent as to 

a client specified at random or unregulated. There is 1 Access 

Point and Server each, while the number of clients is reduced 

by the number of access point and server nodes. Access point 

and gateway/server uses constant position mobility models that 

are intended to establish the place and remain stationary while 

the client also uses the random walk 2d mobility models, which 

the system can be used for the client at random every 1s. For IP 

address, access point and gateway/server uses a class 

10.1.1.0/24 and 127.0.0.0/8 by default for loopback addressing. 

The clients using grade c which is 192.168.0.0/24. Here's the 

design of topology, as shown in Fig. 6 and Fig.  7  :  

 

 

Figure 6. Design 5 nodes 

 

Figure 7. Design 50 nodes 
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B. Testing data 

1) Scenario 1  

 

 

Figure 8. Real-time throughput graph of TCP Westwood+ with 50 nodes 

 

 

Figure 8. Real-time throughput graph of TCP New Reno with 50 nodes 

 

Figure 9. Comparison of average throughput to node scenario 1 

 

Figure 10. Comparison of packet loss to node scenario 1 

 

 

Figure 11. Comparison of delay to node scenario 1 

 

 

Figure 12. Comparison of jitter to node scenario 1 
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2) Scenario 1  

 

 

Figure 14. Real-time throughput graph of TCP New Reno and Westwood+ 

with 50 nodes 

 

Figure 13. Comparison of average throughput against scenario 2 node 

 

 

Figure 14. Comparison of packet loss to node scenario 2  

 

Figure 15 Comparison of delay to node scenario 2 

 

 

Figure 16 Comparison of jitter to node scenario 2 

 

C. Analyzing data 

The tcp congestion control algorithm is the main factor that 

plays an important role in influencing the performance and the 

amount of data sent in the network [9]. In Fig. 8, Fig. 9, and 

Fig. 14 contained in scenario 1 and 2 can be seen with the 

handling of each tcp variation, all nodes start with a slow start 

phase then a congestion avoidance phase until the occurrence 

of packet loss each variant will perform a fast recovery phase 

and a retransmit phase to keep the connection stable. However, 

in scenario 1, TCP New Reno will experience packet loss again 

at the end of the simulation time caused by the mobility of the 

receiving node away from the access point so that it experiences 

packet loss again in contrast to TCP Westwood + which is 

constant until the simulation time ends because TCP New Reno 

implements AIMD so that if congestion occurs, sshthres and 

cwnd will be lowered and TCP New Reno is only able to handle 

one lost data packet segment so that it can handle the 
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retransmission of more than one lost data packet in one window 

without lowering sshtresh multiple times because it will not 

leave the fast recovery phase before all packets in one window 

are acked. It will not leave the fast recovery phase before all 

packets in one window are acked all in contrast to TCP 

Westwood + which implements AIAD which is useful for 

preventing excessive transfer-rate cuts when congestion occurs 

because in the event of congestion lost packets will not be 

responded to or lowered to the extreme because the ssthres and 

cwnd values will be estimated adaptively based on the end-to-

end bandwidth on the network. While in scenario 2, whereas if 

congestion occurs in TCP New Reno, the transfer rate will be 

reduced by half the value of sshtres and cwnd and when some 

packets are lost from the data sequence, TCP New Reno sends 

data without retransmission time out which causes less delay, 

jitter than it should be in order to detect packet loss more 

quickly and quickly to be sent back to the client with the fast 

retransmit phase. Unlike TCP Westwood+ which is useful to 

prevent excessive transfer rate cuts when congestion occurs, in 

the event of congestion the lost packets will not be lowered to 

the extreme because the ssthres and cwnd values will be 

estimated adaptively based on the estimated bandwidth on the 

network so that the speed is constant until the end of the 

simulation time. 

Fig. 10 up until Fig. 13, show that for scenario 1, in the qos 

parameter average througput, TCP Westwood+ performance is 

very good at nodes 10,20,30,40 and 50 but at node number 5, 

TCP New Reno performance is better with a value of 1.82426 

Mbit/s. On average throughput, the highest value is obtained on 

nodes numbering 40, namely 1.82447 Mbit/s then on packet 

loss and delay parameters, TCP Westwood + performance is 

better in all nodes compared to TCP New Reno while inversely 

proportional to the jitter parameter, TCP New Reno is better at 

handling it.  

In Fig. 15- Fig. 18, similar to scenario 1 but there are two 

sources requesting data, one source requests TCP data and the 

other requests UDP data. FTP protocol requests are UDP to 

cause congestion. It was found that the best average throughput 

parameter in handling was TCP Westwood + in all nodes than 

TCP New Reno with the highest value of 1.9983 Mbit / s at 

node 40. then in other QOS parameters such as packet loss, 

jitter and delay performance that can handle better is TCP New 

Reno in all nodes. 

IV. CONCLUSION 

Designing a wireless mesh network on Network Simulator 3 

as a wide wireless network can be done by implementing TCP 

variants New Reno and Westwood + in the network so that it 

can reduce excessive congestion on the network. The 

implementation can be seen in scenarios 1 and 2 with the 

number of nodes namely 5, 10, 20, 30, 40 and 50 given an FTP 

protocol namely TCP and UDP to provide random and or 

excessive congestion. In scenario 1, there is 1 node that requests 

the FTP protocol, namely TCP. The highest value results are 

obtained from TCP Westwood + with average throughput, 

delay, and packet loss parameters, but testing other QoS 

parameters on jitter obtained the best handling on TCP New 

Reno. In scenario 2, there are 2 nodes that request the FTP 

protocol, namely TCP and UDP. The results of QoS testing 

with the average throughput parameter value obtained the 

highest value on all nodes by TCP Westwood + but in other 

packet loss, jitter, and delay parameters TCP New Reno can 

handle it well.The addition of the number of nodes in a wireless 

mesh network results in different QoS parameter values for 

each TCP variant. In scenario 1, it can be seen that TCP 

Westwood+ performance is very good on nodes 10,20,30,40 

and 50 on QoS parameters such as average throughput, packet 

loss, and delay request of FTP data via TCP protocol while on 

node 5 the best average throughput results are obtained on the 

TCP New Reno variant and jitter parameters on all nodes. 

Scenario 2 adds the FTP protocol, namely UDP, to have an 

impact on excessive congestion or congestion so that the QoS 

values on both variants can vary. It can be seen that the best 

average throughput parameters are obtained on the TCP 

Westwood+ variant with values above TCP New Reno on all 

nodes, but other parameters such as packet loss, jitter, and delay 

on the TCP protocol get the best values on the TCP New Reno 

variant while for the packet loss and jitter parameters on the 

UDP protocol the handling is better on TCP Westwood+. 
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